V 



First Named Inventor: Andrew A. Goldfine Application No.: 09/787,497 

-2- 



7. (Amended) The impact absorbing coffTgksiteof claim 6 wherein the closed cell polymeric foam 
comprises polymeric material that is^fected from the group consisting of polystyrene, polyethylene, 
polypropylene, and any con^iilatkm^f^p^of these. 

8. The impact absorbing composite of claim 6 wherein the closed cell polymeric foam 
has a density, determined using ASTM D 1622-98, that ranges from about 1 pound per cubic foot to 
about 80 pounds per cubic foot. 

9. The impact absorbing composite of claim 1 wherein each impact absorbing member 
is free of voids. 

10. The impact absorbing composite of claim 1 wherein adjacent impact absorbing 
members are discrete and individually distinct from each other. 

11. The impact absorbing composite of claim 1 wherein adjacent impact absorbing 
members are in contact with each other. 

1 2. The impact absorbing composite of claim 1 wherein the impact absorbing members 
are movable independently with respect to each other. 

13 The impact absorbing composite ofclaimT wherein the impact absorbing composite 

is reversibly conformable to arcuate three-dimensional surfaces and to discontinuous three- 
dimensional surfaces. 



14. 

and elastic. 



The impact absorbing composite of claim 1 wherein the flexible layer is stretchable 
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15. The impact absorbing composite of claim 1 wherein the flexible layer comprises a 
net or open-meshed fabric. 

16. The impact absorbing composite of claim 1 wherein: 
the flexible layer has a first major surface; 

the impact absorbing members are each located on the same side of the flexible layer 
with each impact absorbing member bonded to the first major surface; 

all of the impact absorbing members collectively covering the first major surface of 
the flexible layer with a footprint having an area, a ratio of the area of the 
footprint to the area of the first major surface being at least about 80%. 

17. The impact absorbing composite of claim 16 wherein the ratio of the area of the 
footprint to the area of the first major surface is at least about 80%. 

18. The impact absorbing composite of claim 1 wherein the impact absorbing members 
are first impact absorbing members, the impact absorbing composite further comprising a plurality 
of second impact absorbing members attached in working relation with the first impact absorbing 
members, the first impact absorbing members and the second impact absorbing members located on 
opposing sides of the flexible layer. 

19. - -The-impact- absorbing composite of claim 18 wherein the first impact absorbing 
members comprise a polymeric material and the second impact absorbing members comprise a 
polymeric material, the polymeric material extending continuously between first impact absorbing 
members and second impact absorbing members that are in registry with each other, and the 
polymeric material extending through the flexible layer. 
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20. (Amended) An impact absorbing composite; the impact absorbing composite comprising: 

a plurality of first impact abson^ii^members^tlKrnrst impact absorbing members 

formed of a polymeria j?fat£nat 
a plurality of second impact absorbing Jjnembers, the second impact absorbing 

members formecypfuie polymeric/material; and 
a flexible layer, eapiy fn^t-'-ifnpact absorbing member and each second impact 

absprbir^m^mber attacljea to the flexible layer and the polymeric material 

exteming idiroiigij^le flexible layer. 

21. The impact absorbing composite of claim 20 wherein the first impact absorbing 
members and the second impact absorbing members are on opposing sides of the flexible layer. 

22. The impact absorbing composite of claim 20 wherein each first impact absorbing 
member is free of voids. 

23 . The impact absorbing composite of claim 20 wherein adjacent first impact absorbing 
members are discrete and individually distinct from each other. 



24. The impact absorbing composite of claim 20 wherein adjacent first impact absorbing 
members are in contact with each other. 

25. The impact absorbing composite of claim 20 wherein the first impact absorbing 
members are movable independently with respect to each other. 



26. The impact absorbing composite of claim 20 wherein the impact absorbing composite 

is reversibly conformable to arcuate three-dimensional surfaces and to discontinuous three- 
dimensional surfaces. 
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27. The impact absorbing composite of claim 20 wherein the flexible layer comprises a 
net or open-meshed fabric. 

. 

28. (Amended) The impact absorbim^compeSfe of claim 20 wherein the polymeric material 

extends continuously between any G^unj^t absorbing members and second impact absorbing 
members that are in registry witfrl^en oti>er on opposing sides of the flexible layer. 



29. An impact absorbing composite, the impact absorbing composite comprising: 
a plurality of impact absorbing members; and 

a flexible layer, the flexible layer extending through each impact absorbing member 
and each impact absorbing member attached to the flexible layer. 

30. The impact absorbing composite of claim 29 wherein each impact absorbing member 
is free of voids. 

31. The impact absorbing composite of claim 29 wherein adjacent impact absorbing 
members are discrete and individually distinct from each other. 

32. The impact absorbing composite of claim 29 wherein adjacent impact absorbing 
members are in contact with each other. 

33. The impact absorbing composite of claim 29 wherein the impact absorbing members 
are movable independently with respect to each other. 

34. (Amended) A method of making an impact absorbing composite, the method comprising: 

attaching a plurality of impact ya^sorBhig members to a flexible layer, the impact 
absorbing members b^yg solid a/id predominantly free of voids. 
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35. (Amended) A method of making an impact ahsorbing composite, the method comprising: 

attaching a plurality of first impaot^bsorbing members to a flexible layer, the first 
impact absorbing membpm formed of a polymeric material; and 

attaching a plurality of secondo^rpaet^bsorbing members to the flexible layer, the 
second impact absproofg members formed of the polymeric material, the first 
impact absorbing /members and the second impact absorbing members 
located on opposing sides or the flexible layer and the polymeric material 
extendingHljFoujm^ layer. 

36. A method of making an impact absorbing composite, the method comprising: 
forming a plurality of impact absorbing members; and 

passing a flexible layer through each impact absorbing member; and 
attaching each impact absorbing member to the flexible layer. 



37. A method of forming an impact absorbing composite, the method comprising: 

placing a flexible layer into a molding apparatus, the molding apparatus having a 
plurality of first surfaces that define a plurality of first mold cavity portions 
and a second surface that defines a second mold cavity portion and, the 
flexible layer positioned between the first mold cavity portions and the 
second mold cavity portion, and the first mold cavity portions and the second 

mold cavity portion collectively-forming a mold cavity; 

placing polymeric resin in the mold cavity; 

expanding the polymeric resin in the mold cavity to form an impact absorbing 
composite intermediate, the impact absorbing composite intermediate 
comprising expanded polymeric resin and the flexible layer; and 

finishing the impact absorbing composite intermediate to form the impact absorbing 
composite. 
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38. The method of claim 37 wherein: 

placing polymeric resin in the mold cavity comprises placing the polymeric resin in 
the first mold cavity portions and the second mold cavity portion; and 

expanding the polymeric resin in the mold cavity comprises expanding the polymeric 
resin in the first mold cavity portions and expanding the polymeric resin in 
the second mpld cavity portion. 

39. The method of claim 38 wherein: 

the flexible layer has a first major surface and a second major surface that are located 
on opposing sides of the flexible layer and has internal surfaces that define 
a plurality of holes that extend through the flexible layer from the first major 
surface to the second major surface; and 

placing polymeric resin in the mold cavity comprises placing the polymeric resin in 
the second mold cavity portion and allowing the polymeric resin to pass 
through the holes of the flexible layer and into the first mold cavity portions. 

40. The method of claim 38 wherein the flexible layer has internal surfaces that define 
a plurality of holes in the flexible layer, the method further comprising securing the expanded 
polymeric resin within the holes of the flexible layer. 

41. The methp_d_of claim 40 .wherein:- ~ 

the flexible layer has a first major surface and a second major surface, the first major 
surface and the second major surface located on opposing sides of the flexible 
layer; and 

the holes of the flexible layer extend through the first major surface, through the 
second major surface, or through both the first major surface and the second 
major surface. 
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42. The method of claim 37 wherein the impact absorbing composite intermediate 

comprises a plurality of first impact absorbing members, the first impact absorbing members formed 
in the first mold cavity portions, and adjacent first impact absorbing members are discrete and 
individually distinct from each other. 



43. 



The method of claim 42 wherein: 

the flexible layer has internal surfaces that define a plurality of holes in the flexible 
layer; 

the first impact absorbing members comprise the expanded polymeric resin; and 
the expanded polymeric resin of the first impact absorbing members extends into and 
is fixed within the holes of the flexible layer. 



44. The method of claim 37 wherein the expanded polymeric resin comprises closed cell 

polymeric foam. 



45 . The method of claim 44 wherein the closed cell polymeric foam comprises polymeric 

material that is selected from the group consisting of polystyrene, polyethylene, polypropylene, and 
any combination of any of these. 



) The method of claim 37 wherein the imga£tabs orbin g» composite comprises: 
a_plurality_ofTirst-impactab^ 

a plurality of seconcMffipact absorbing members attached to the flexible layer, the 
first i»lj)act absorbing members and the second impact absorbing members 
attached to opposing sides of the flexible layer. 




47. 



The method of ctaim 46 wherein the first impact absorbing members are free of voids. 
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48. The method of claim 46 wherein ac 

and individually distinct from each other. 




acent first impact absorbing members are discrete 



9. The method of claim 46 wherein tjhe first impact absorbing members are movable 

i/idependently with respect to each other. 

The method of claim 37 wherein/the flexible layer comprises a net or open-meshed 



51. 



The method of claim 37 wherein: 

the impact absorbing composite intermediate comprises a plurality of first impact 
absorbing members, t|ne first impact absorbing members formed in the first 
. mold cavity portions; and 
finishing the impact absorbing composite intermediate comprises: 

removing excess expanded polymeric resin to form a plurality of second 
impact absorbing members, the first impact absorbing members and 
the second impact absorbing members located on opposing sides of 
the flexible layer. 



52. 



The method of claim 3 

removing excess 

polymeric resin 
resin, vaporizi ig 
combination. 



wherein: 

exparided polymeric resin means thermally cutting excess expanded 
, mechanically cutting or routing excess expanded polymeric 
excess expanded polymeric resin, or any of these in any 



V 



53 . The impact absorbing 

and elastic. 




claim 29 wherein the flexible layer is stretchable 



• 
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54. The impact absorbing composite of claim/29 wherein the flexible layer comprises a 

net or open-meshed fabric. 



55. 
56. 

fabric. 
57. 
58. 
59. 

fabric. 
60. 



The method of claim 34 wherein the flexible layer is stretchable and elastic. 



The method of dlaim 34 wherein the flexible layer :omprises a net or open-meshed 




The method of claim 35 wherein the flexible layer is stretchable and elastic. 



The method of claim 36 wherein the flexible layer is stretchable and elastic. 

A 

The method of claim 36^vhefein t)*£ flexible layer compHses a net or open-meshed 



An impact absorbing composite, the impact absorbing composite comprising: 
a plurality of impact absorbing members, the impact absorbing members comprising 



a first polymeric material 
a flexible layer, the flexible layer 



and 

comprising internaFsurfaces that define a plurality 
of holes in ,thfe flexible layer, a second polymeric material fixed within the 
holes of theXflexible layer™ 

flexible la^r^bQnded_t^the second polymeric material of the impact 
absorbing nfiembers. 
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61. 



The impact absorbing composite of claim 60 whensjn: 

the flexible layer has a first^major surrace and a seconkmajor surface, the first major 
surface and theiecond major prface located on opposing sides of the flexible 
layer; and / 

the holes of the flexible layer ext^fid through the first 
major surface. 



ajor surface or the second 



62. The impact absorbing composj/e of claim 60 wherein £he first polymeric material and 

the second polymeric material are the same/ 



63. The impact absorbing composite of claim 60 ^herein the flexible layer is stretchable 

and elastic. 



64. 



66. 



An impact absorbing composite, tfenmp act absorb ing composite comprising: 
a plurality of impact absorbirig^ltmbers, the impact absorbk^ members comprising 

a polymeria ro^fepim; and 
a flexible layer, the flexible layer comprising internal surfaces that define a plurality 
of holes M the flexible layer, the polymeric material of the impact absorbing 
members' extending intoland fixed within the holes of the flexible layer. 



65.. The impact absorbing composite 

and elastic. 



of claim 64-wherein the flexibje layer is stretchable 




An impact absorbing composite, the impact absorbing composite comprising: 

a plurality of finst impa^t-ahso^^ first impact absorbing members 

formed om polymeric material; 
a plurality of seconfr4mf)act absorbing members, the second impact absorbing 

members formed of the polymeric material; and 
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a flexible layer, each first impact absorbing member and each second impact 
absorbing member attached to opposing sides of the flexible layer and the 
polymeric material extendingAomjlrhe^irst impact absorbing members to the 
second impact absorbing membetis. 



67. The impact absorbjtfg composite of clajm 66 wherein 

and elastic. 



68. 



he flexible layer is stretchable 



An impact absorbing composite, me impact absorbing composite comprising: 

an impact absorbing layer, the impact absorbing layer comprising a discontinuous 

array of separate and individual impact/bsorbing members; and 
a flexible layer, Vach impact absorbing member attached to the flexible layer. 



69. The impact absorbing composite oj/elaim 58 wherein adjacent impact absorbing 
members are discrete and individuallyJJipiKtfTOm each other. 

70. The impact absorbing c^mpos^ite of claim 68 wherein the flexible^ayer is stretchable 
and elastic. 



7 1 . The impact absorbiiyg composite 
net or open-meshed_ fabric. 



72. 




)f claim 68 wherein the flexible layer comprises a 



A method of mak r ng an impact absorbing conjp6site, the method comprising: 
attaching a plural ty ^f first impact absprbing members to a flexible layer, the first 

impact ah ;orbing memoers formed of a polymeric material; and 
attaching a plurality of seco/d impact absorbing members to the flexible layer, the 
second impa&tabsorbing members formed of the polymeric material, the first 
impact absorbing members and the second impact absorbing members 



